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CAFFEINE: The Most Popular Drug in the World 
Most of the known caffeine-yielding plants were probably discovered 
and used in Paleolithic, or Stone Age, times, approximately 600,000 to 
700,000 years ago. Paleolithic people probably chewed the seeds, bark 
and leaves of many plants and they probably associated chewing of parts 
of caffeine-containing plants with the resulting changes in mood and 
behavior <Gilbert 1986). Eventually, caffeine was cultivated and 
consumed to banish fatigue, prolong wakefulness, and elevate mood. 
Caffeine is believed to be caused by the action of the drug on 
adenosine, a body chemical that makes brain cells less sensitive to 
chemical messages. Caffeine blocks adenosine, a natural tranquilizer, so 
the brain is overstimulated <Current Health 1985). The toxic effects of 
excessive amounts of caffeine include insomnia, overexcitement, mild 
delirium, sensory disturbances such as ringing in the ears and flashes of 
light, restlessness, and disordered beating of the heart <Enclyclopedia 
Americana 1987). A period of depression may follow the stimulation that 
results from the intake of caffeine. <World Book Encyclopedia 1987). 
Caffeine also raises the body's metabolic rate slightly, increasing the 
number of calories the body burns. But, it also triggers the release of 
insulin, causing blood sugar to fall, producing feelings of hunger and 
letdowns <Goulart 1984). 
Nearly all of the approximately 120,000 tons of caffeine consumed in 
the world each year comes from coffee and tea plants. About 54% of this 
caffeine comes from coffee beans and 43% comes from tea leaves. The 
remaining 3% comes from cacao pods which are the basis of cocoa butter, 
chocolate and white chocolate <Horosko 1985), and also from kola nuts, 
mate leaves, and many other sources. Only a very small amount is 
chemical iy synthesized in laboratories. The caffeine extracted from low-
quality coffee beans and tea leaves or that which is collected as a by-
product in the decaffeination of coffee and tea is used in soft drinks 
and medicines. 
Why do certain plants contain caffeine? 
(1) Caffeine is known to inhibit the actions of bacteria and 
fungi. This aids the plants in gaining extra protection 
attack by bacteria, fungi and insects. 
(2) Caffeine causes sterility in certain insects, which 
decreases the insect population. 
(3) Because caffeine gets into the surrounding soil, it may 
inhibit the growth of weeds that might otherwise destroy 
the plants. Obviously, a plant containing a substance that 
gives it this kind of protection wil 1 have a higher 
survival rate than one that either has a smaller amount or 
none at all. However, if caffeine were to harm the plant 
itself this advantage would be lost. In fact caffeine-
containing plants do have mechanisms for protecting 
themselves against the caffeine's poisonous effects. For 
example coffee plants produce and store the caffeine in 
coffee seed! ings, away from the sites of cell divisions, 
which is very sensitive to toxic substances <Raloff 1984). 
But, caffeine may still eventually kill the coffee plants that 
produced it. As a caffeine-bearing bush or tree ages, the soil around it 
becomes increasingly rich in caffeine that is has absorbed from the 
accumulation of the plant's fallen leaves, and plantations tend to 
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degenerate after 10 to 25 years. 
Pure caffeine is a bitter-tasting white powder that resembles 
cornstarch. It is moderately soluble in water at body temperature and 
readily soluble in boiling water. 
The duplication of DNA is one of the central processes in the 
reproduction of cells and whole organisms. Caffeine, because of its 
similarity to critical parts of the genetic code, can interfere with this 
process and cause errors in the cells 1 S reproduction. This may result in 
tumors, cancers, and genetic defects <Lecos 1984). 
As stated, caffeine is moderately soluble in water, and therefore, 
can be found in the body wherever there is water. Caffeine also readily 
passes through eel l membranes. Because of these properties, after 
caffeine is ingested it is rapidly and completely absorbed from the 
stomach and intestines into the bloodstream, which distributes it to al l 
organs of the body, including brain, the ovaries, and the testes. In 
addition when a pregnant woman consumes a caffeine-containing food, the 
drug goes to all of the organs of the unborn child <Rosenfeld 1986). 
Drugs such as caffeine that affect behavior and mood usually do so 
by acting on some of the 50 billion nerve cells in the brain. To reach 
the brain the molecules of a drug must first get into the bloodstream, 
which they do by a process known as absorption. The speed with which 
caffeine gets from the mouth into the bloodstream depends on a number of 
factors. Absorption is slower, for example, when the stomach is full or 
after prolonged fasting. Usually, a single dose of caffeine passes into 
the bloodstream within 30 minutes of administration <Stephens 1984). 
Some drugs reduce the rate of caffeine metabolism. Alcohol has this 
effect, as does cimetidine, which is used to treat stomach ulcers <Nelson 
1986). Use of oral contraceptives can more than triple the half-life of 
caffeine. Thus, women on the Pill tend to react strongly to a second 
caffeine dose because of the residual caffeine from earlier dose remains 
in the blood. 
The most important factor contributing to individual variation in 
acute affects of caffeine is tolerance <Gilliland 1983-84), a condition 
that occurs with prolonged use of almost all drugs. Tolerance to a 
particular effect of a drug has occurred when the dose of a drug no 
longer produces the effect it did initially. Thus, in order to achieve 
the original effect the dose must be increased. 
In humans, studies of caffeine 1 s effects on brain activity have 
focused on work output <Lake 1984) and athletic performance. The usual 
finding is that the caffeine in two or three cups of coffee prolongs the 
amount of time an individual can perform physically exhausting work. The 
quality of the physical work is not improved, except when the performance 
only depends on endurance, as in long-distance running, cross-country 
skiing, and cycling <Cunning 1984). This effect on performance seems 
greater if the workload is constant rather than increasing. If the work 
is being done at a high altitude rather than at sea level, and at a 
normal temperature rather than at a cold temperature. Caffeine has also 
been shown to shorten the time needed to recover from exhausting work. 
Athletes have, in fact, used caffeine to enhance their performance 
<Dews 1984). Indeed, in 1962 caffeine was classified as a "doping agent" 
by the International Olympic Committee. It was removed from the list in 
1972, but put back in time for the 1984 games <Gilbert 1986). 
Caffeine consumption is negatively correlated with good study 
routines. A study done on 159 students in a psychology class showed a 
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negative correlation on academic grades <Gilliland 1983-84). Where hand 
hand steadiness or fine motor coordination is required, rather than 
simple endurance, caffeine can cause a worsening of performance. For 
example, consumption of two or three cups of coffee has been found to 
reduce skill at needle threading and handwriting. This is often called 
the "coffee shakes" <Gilbert 1986). 
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ABSTRACT 
The relationship between caffeine consumption ~nd near pl us 
acceptance is investigated. Forty subjects monitored their caffeine 
consumption for three weeks. The subjects were then catagorized 
according to their average daily caffeine consumption as low, 
moderate, or high consumers. 
Plus lens acceptance was determined by improved performance 
scores on the Kirschner Visual Performance Test CKVPTl . Each 
subject took the KVPT six times: twice through their habitual near 
lens, tw ice through +0.50 D in addition ~o their habitua l near l ens , 
and twice through +0.75 D in addition to their habitual near lens. 
Statistical analysis showed no significant relationship between 
hear plus lens acceptance and caffeine consumption. 
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INTRODUCTION 
This research project was inspired by ear1 1er work on the 
e~fects of caffeine and accommodation pioneered by Dr. A. J . 
Kirshner. The relationship between caffeine and plus lens 
acceptance is a relativel y new area of study, in fact~ the only 
published research that re l ates the effects of caffeine on near 
point plus acceptance was authored by Dr. Kirshner. The article 
titled 11 The Effects CJf C.:tffeine en Nea.r P::jint F'l u.:. Accept .;.ncen 
proposes that diet and caffeine, in particuliar , may effect a 
patient's acceptance of low plus stress relieving lenses. Dr. 
Kirshner found t hat patients who consume caffe i ne are l ess likel y 
to benefit from low plus near lenses. Dr. Kirshner did not 
attempt to define the physiologica l mechanism of this 
interaction, but rather just estab li shed the relationship between 
caffeine and near plus acceptance. Our research was designed to 
further test this relationship between caffeine and nea~ point 
p ]!_ts a.cceptance. 
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DESIGN 
To participat~ in this research project, we required the following: 
All subjects must have had a visual exam within the past 12 months. 
2. Best corrected vi sual acuity must be 20/20 near and far. 
3. Subjects must be binocular near and far. 
4. Current habitual near lens must not include a low plus near add in 
addition to their near refractive error correction, i.e. stress 
relieving 1ens. 
5. Sub jects must not have any systemic or ocular disease. 
Forty subjects (mostly Pacific University students ) were asked to 
monitor their caffeine consumption for three weeks, keeping a written log 
of all products consumed containing caffeine and the amount of the 
products consumed. An average caffeine consumption value was then 
calculated for each participant (milligrams of caffeine/day). The 
subjects were then catagorized according to their average daily caffeine 
consumption value as low, moderate, or high consumers. Those averaging 
between 0-50 mg/day were considered low caffeine consumers, those between 
51-100 mg/day classified as moderate consumers, and high consuming 
subjects were those taking 1n more than 100 mg/day. 
Like Dr. Kirshner, we defined near plus lens acceptance as increased 
perfGt~mance en the t.•"( !r-1-r r· .. vr 1 = <The KVPT is descr~ibed in detai 1 
The KVPT was given October 18th and 19th, 1986, at Pacific University 
College of Optcmetry.) Each subject tack the KVPT seven times: once to 
acquaint the subjects with the test, twice using their habitual near lens 
(if any ), twice through their habitual correction plus +0.50 diopters, 
and twice through their habitual correction plus +0.75 diopters. Trial 
l ens frames were used and the subjects were not told which of the three 
testing lenses were being used. The two KVPT scores for each lens were 
averaged for each subject. 
Table #1 lists the ages 1 sex and KVPT averaged scores for each , ---! J:l li"~ 
used. Tables 3 and 4 are histograms which p1r.t the fr~eouency 
distribution of the KVPT scores for the habitual lens, +0.50 D lens and 
+0.75 D lens, respective ly. Table #5 is a histogram which plots the 
frequency distribution of daily caffeine consumption (mg/day). 
THE KIRSHNER VISUAL PERFORMANCE TEST 
The Kirshner Visuai Performance Test <KVPT) is a timed matching test 
designed to determine if a patient benefits from a potential near point 
prescript ion <Rx) by testing near point efficiency. The proposed near 
point Rx is indicated if the patient 1 s KVPT scores show a decrease in the 
rate <i.e. time to accomplish task) with the proposed lens relative to 
their habitual near lens. The proposed near point lens is 
contraindicated if there is no change in performance or if their is an 
increase in rate relative to the habitual lens KVPT score. 
The KVPT consists of six columns and thirty-five rows of three 
letter groups. The first three letter group in each row is the 
stimulus. Using a penc i l, the patient scans the remaining five groups of 
letters in each row, drawing a line through the three letter group of 
letters matching the stimulus group. The patient then proceeds to the 
next row and proceeds down the page as quickly as possible for 60 
seconds. If the column is completed before the time limit, the score 
equals the number of seconds taken to complete the task. An additional 
second is added to the patient's time for each mistake. If the patient 
is unable to complete the test within sixty seconds, they are stopped and 
each unanswered question is considered as a mistake. For example, if the 
patient was unable to complete the last five rows within the alotted 
sixty seconds and also made one matching mistake, the total score would 
be sixty-six: sixty seconds for the maximum alotted time, five seconds 
for each unanswered row, and one second for the matching error. 
_ ..... · •.• ~ ·~... •l --
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KIRSHNER VISUAL PERFORMANCE TEST 
Instructions 
(NUMBERS AND LETTERS) 
Place the performance lenses on the patient. ( + lenses or yoked prism made up in strength of + 0.50, + 0.75 , 5 
prism base down [esophoria] and 5 base up (exophoria]). Additional lenses can be used according to the judg-
ment of the optometrist. 
There are three tests. The first test is used to provide practice and the results noted but not used in the 
diagnosis. There are six columns. The first one contains the stimulus. Using a pencil, the patient scans the 
five groups of numbers beside the first stimulus number group, and draws a line through the matching 
numbers. At the signal "go", the patient proceeds down the page as quickly as possible for 60 seconds. If the 
column is completed before the time limit, record the number of seconds taken by the task. 
Example: 
524 543 845 356 742 
The performance lenses are used only in the first two tests and then the third test is taken with the patient's 
distance Rx or no lenses at all. The performance lenses are prescribed if the third test shows a drop in rate. 
For example, if the test two showed 35 lines completed and test three gave a score of 31, you have evidence 
that the lenses increase nearpoint efficiency. If the scores are the same, or if test three shows an increase in 
rate, then the performance lenses are contraindicated. Visual training is required before a valid nearpoint Rx 
can be made. 
The same testing observations and performance can be obtained with the Letter Test. 
Comments: 
'I 
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ghf 
dks 
lak 
zmx 
cnv 
bgf 
tru 
eow 
rfr 
vgh 
tyu 
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jkf 
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tjy 
ber 
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det 
1) Start Time __ Errors ___ ____ _ 
Start Distance __ Midway Distance 
Distance ___________ __ _ 
Ending Time _ _ _ __ _ 
NAME ____ _ 
EXAMIN"'q 
KIHSHNl:H VISUAL PEHI'-OHMANGE ll:SI 
asd 
fgh 
jkl 
qwe 
rfv 
tyu 
iop 
lki 
juy 
hgh 
frf 
dew 
XCV 
sfg 
fds 
ghj 
bvc 
dxr 
tmj 
uio 
ksg 
ssd 
zyj 
dio 
wns 
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LETIERS 
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2) Start Time __ Errors _____ __ _ 
Start Distance _ _ Midway Distance 
Distance _ ____________ _ 
Ending Time -----------
NAME _ _ _ _ _ _______ _ 
EXAMINER 
CUE ghf - "A" 
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3) Start Time __ Errors 
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Start Distance __ Midway Distance 
oud 
lfe 
ntr 
rei 
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fern 
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qol 
jvb 
gti 
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nmt 
ert 
lmk 
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yiu 
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Distance _____ _ ______ _ 
Ending Time 
NAME ___ -----------
EXAMINER 
~ . 
Hypothesis 
Research Hypothesis #1 
As a group, the participants will comp1e~e the Kirshner Visual 
Performance Test faster with the +0.50 D than when only wearing their 
habitual near lens. 
Null Hypothesis #1 
As a grouc. the participants will not complete the Kirshner Visua l 
Performance Test faster with the +0.50 D than when only wearing their 
habitual near lens. 
Research Hypothesis 12 
As a group, the particicants will comcle~e the Kirshner Visual 
Performance faster with the +0.75 D than when on ly wearing their habitual 
near lens. 
Null Hypothesis #2 
As a group, the participants wi l l not complete the Kirshner Visual 
Performance faster with the +0.75 D than when only wearing their habitual 
near lens. 
Research Hypothesis #3 
Those subjects classified as low caffeine consumers will demonstrate 
) a higher incidence of plus lens acceptance (using the +0.50 D lens) than 
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demonstrate a lower incidence of plus lens acceptance (using the +0.50 D 
1ensl than those subjects classified as low or moderate caffeine 
consumers. 
Research Hypothesis #6 
Those subjects classified as high caffeine consumers will 
demonstrate a lower incidence of plus lens acceptance (using the +0.75 D 
lens) than those subjects classified as low or moderate caffeine 
consumers. 
Null Hypothesis #6 
Those subjects classified as high cattelne consumers will not 
demonstrate a lower incidence ot plus lens acceptance (using the +0.75 D 
lens) than those subjects classified as low or moderate caffeine 
consumers. 
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RESUL T~3 
Several statistical methods were used to determine if the low 
plus lens adds had a positive effect on the group's ability to 
precess information more rapidly. One way analysis of variance 
!ANOVAl with the F-test was used to make a formal comparison between 
the variability of KVPT scores using the habitual near lens, +0.50 D 
lens and +0.75 D lens. <See Table #6.) At the 5% level of 
significance, the comparison of variances indicated that the kVPT 
scores were not significantly effected by lens changes. Bivariate 
statistics showed that when the habitual near lens was plotted 
against the +0.50 D lens and +0.75 D lens that the least square 
trend 1 ine is nearly .86 and .84, respectively. The correlation 
coefficients (rl are .84 and .89, respectively. (See Tables #7 and 
#8). This suggests a strong positive 1 inear relationship between 
the variables used. A correlation coefficient (r) of 1.0 would 
lens was clotted against the +0.50 D lens <Table #7) 1 the r value 
was 0.7177 which suggests that 71.77% of the variation of the +0.50 
D lens was accounted for by a linear relationship with the habitual 
1 ens. 
All statistical analysis indicates that Research Hypothesis #1 
and #2 must be rejected; therefore, accepting Null Hypothesis #1 and 
#2. As a group, the participants did not complete the KVPT faster 
with either the +0.50 D lens or the +0.75 D lens relative to the 
t"rabitual lens. 
Like the F-test, the T-test is a statistical test of variance. 
15 
Paired T- tests results showed no significant change in KVPT 
performance with lens change. (See Table #9 and #10.) 
Twenty-six percent of the subjects, ten subjects, comp l eted the 
Kirshner Visual Performance Test in an average of two seconds faster 
using the +0.50 D add as compared to just the habitual near lens. 
Of these 10 persons , si x were 1ow caffeine consumers, two were 
moderate consumers, and two were high consumers. !See Table #ll.l 
Research hypothesis #3 proposed a positi ve statistical 
correlation between low caffeine consumoticn and near plus lens 
accectance. Forty-nine percent of the subjects, n1ne~een persons, 
were classified as l ow caffeine consumers. Of these nineteen 
persons, only six persons (thirty-two percent! did benefit from the 
+0.50 lens and only three persons (sixteen prcentl did benefit from 
the +0 * 75 1 en~. ~~ 
For sevent y-four cercent of the subjects, twenty-nine persons, 
the +0.50 D lens did not have a significant statistical effect or 
had a deleterious effect. With the +0.75 D lens in place, eighty-
se\'en percent of the subjects, thirty .::. .-.. ':l'"i : l..J'...'.I per··:;ons, e>::perienced no 
significant statistical benefit from the lens or it had a 
deleterious effect. 
Thirty- one percent of the subjects (twelve persons ) were 
classified as high caffeine consumers. Of these twelve subjects, 
eleven (ninety-two percent ) experienced no significant statistical 
h .-. ~ 
weneT 1 1- or had a deleterious effect from either the +0.50 D or +0.75 
D lens. At first glance this may appear significant; however, 
fifty-nine percent of the subjects that did net benefit from low 
plus adds were either low or moderate caffeine consumers. 
·16 
Bivariate statistics that eva luated the 'I ' • ' ' re1a~1cnsn1p ~ ' ue~ween 
dail y caffeine consumption and the habitual lens, +0.50 D lens and 
+0.75 D lens (Tables #12, 13 and 14l snowec least square trend 1 ines 
of 3 , 4 1 6.2 and 7.3 1 respectivel y. As the graph shows, these 
slopes are nearly horizontal ~ indicating minimal relationshios 
between the variables . Tab l es # 15 , 16 and 17 are scatter plots ot 
caffeine consumption (mg/day) vs. the habitual, +0.50 D lens and 
+0.75 D lens, respectively. 
All univariate (see Table #18, 19, 20 and 21 ) and bi var iate 
statistics indicated that there were no s ignificant statistical 
differences oe~ween those that consume lew , moderate or high amounts 
of caffeine and low plus lens acceptance. Therefore, research 
hypothesis #3, 4 , 5 and 6 were all rejected and Null Hypothesis #3, 
4, 5 and 6 were al l accepted. There did not prove to be a 
statisticall y significant relationship between caffeine consumotion 
and subjects performance on the KVPT. 
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DATA 
Subject Age Sex Habitual +0.50 D over +0.75 D over Caffeine 
.-, 
L 
3 
4 
5 
6 
9 
10 
11 
i...., 
... ' 
iQ J. ._. 
19 
20 
22 
23 
24 
-== 
...... _. 
26 
27 
·-=n L7 
30 
:31 
r:.-• 
.• :,....::. 
33 
34 
:35 
i\': 
. ..:; { 
,.,,.., 
.,;jQ 
39 
40 -
25 
24 
24 
26 
27 
26 
19 
30 
28 
24 
29 
24 
26 
-l ,-, 
J.:::"< 
26 
55 
16 
16 
17 
24 
19 
28 
22 
25 
44 
46 
M 
M 
I; 
F 
M 
F 
F 
F 
M 
! i 
F 
M 
F 
F 
C" 
' 
F 
F 
f"l 
F 
F 
F 
M 
F 
F 
,... 
r 
M 
t"l 
F 
t·1 
1 
44.00 
45::50 
31:~50 
49.50 
4E.OO 
4E.50 
42.50 
51.50 
50:~00 
41.50 
44,50 
46.00 
:39 .. (10 
57.00 
41.50 
4:3.50 
46.50 
51 .. 00 
37,00 
55a00 
52.00 
64.00 
'~'2a 50 
52.00 
49~50 
:38.00 
46.00 
52.00 
40a00 
46.50 
44.50 
53.50 
52:.00 
42.50 
41.50 
50.00 
48.50 
habitual habitual Consumption 
.-, 
L 
4:3.00 
45~:00 
31.00 
47=00 
44,.00 
53.00 
42.00 
54.00 
4'7'.00 
39"50 
45.50 
45.00 
40 ,;)(! 
59.50 
4:3.00 
45.00 
42;00 
:39.00 
52.50 
:35 .. 00 
55 .. 00 
50=00 
5:31150 
56 .00 
48.00 
39.00 
44.00 
52.50 
55.00 
50.50 
47.00 
56.00 
55.00 
41.50 
51.50 
40~00 
50.00 
49.00 
TABLE #1 
3 
47.50 
33.00 
49.00 
46.50 
49.50 
43.00 
50.50 
4:3.00 
43.50 
45.50 
43.50 
41 .00 
60.00 
43.00 
42.00 
40.50 
53.00 
:36 .50 
50.00 
55.00 
61 . 00 
48.00 
49~00 
42.00 
46.00 
51.00 
47.00 
51.00 
47.50 
54.00 
54.00 
42.50 
52.50 
41 .50 
51.00 
49.00 
mg / day 
38~00 
115.00 
1;~ .00 
53.00 
J71a43 
:30.00 
516.00 
fz::"< z=-·-:s 
; s_: ~ / -....; 
31.44 
0.00 
203.29 
186.29 
0.00 
133.29 
54.28 
1,000:~00 
99.21 
0:~00 
0.00 
411.14 
171 .43 
182.14 
109.14 
42.71 
57.14 
400.00 
0:00 
76.00 
16.43 
28.57 
23.00 
0.00 
57.00 
-- --- -----·-· - ·----- --· -----
Histogt•am 
Column ( 1) Label: lens #1 (habitual) 
Gr•oup Low High Freq %Freq 
1 31.50£+00 34.21£+00 1 2.5 :* 
... 34.21£+00 36.92£+00 0 o. 0 . c . 
3 36.92£+00 39.63£+00 3 7. 5 :*** 4 39.63£+00 42.33£+00 4 10.0 :**** 5 42.33£+00 45.04£+00 7 17.5 :******* 6 45. 04£+00 47. 75£+00 6 15.0 :****** 
7 47. 75£+00 50.46£+00 7 17.5 :******* 8 50.46£+00 53.17£+00 7 17.5 :******* 
9 53.17£+00 55.88£+00 2 5. 0 • :** 
10 55.88£+00 58.58£+00 1 2.5 :* 
11 58.58£+00 61.29£+00 0 o. 0 . . 
1""' c 61. 29£+00 64.00£+00 2 5. 0 :** 
TABLE it:: 
Histogr·am 
Colwnn ( 2J Label: lens #2 (.50) 
Gr•oup Low High Fr·eq %Fr·eq 
1 31.00£+00 33.38£+00 1 2.5 :* 
2 33.38£+00 35. 75£+00 1 E. 5 :* 
3 35.75£+00 38.13£+00 0 o. 0 . . 
4 38.13£+00 40.50£+00 5 12.5 :***** 
5 40.50£+00 42.88£+00 3 7. 5 :*** 
6 42.88£+00 45.25£+00 8 20.0 :******** 
7 45.25£+00 47. 63£+00 4 10.0 :**** 
8 47. 63£+00 50.00£+00 3 7. 5 :*** 
9 50.00£+00 52.38£+00 4 10.0 :**** 
10 52.38£+00 54.75£+00 4 10.0 :**** 
11 54. 75£+00 57.13£+00 5 12.5 :***** 
12 57.13£+00 59.50£+00 2 -s. o :** 
l .. : 
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Column ( 3J Label: 1~ns #3 f.75J 
Gr·oup Low 
1 33.00£+00 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
35.33£+00 
37. 67E+OO 
40.00£+00 
42.33£+00 
44. 67E+OO 
47. OOE+OO 
49.33£+00 
51. 67£+00 
54.00£+00 
56.33£+00 
58. 67E+OO 
High 
35.j3E+OO 
37• 8 7E+OO 
40. (!OE+OO 
A ·;:t -i3E+OO .,~. '-'"-
44. 87E+OO 
47. (IOE+OO 
49.j3E+OO 
51. 8 7E+OO 
54 .eOE+OO 
56.j3E+OO 
58• a7E+OO 
61 .oOE+OO 
Fr·eq %Freq 
1 2. 5 : * 
1 2. 5 :* 
0 0.0: \ 
5 12.5 :***** 
7 17.5 :******* 
4 10. 0 :**** 
7 17.5 :******* 
6 15.0 :****** 
2 5.0:** 
3 7. 5 :*** 
2 5. 0 :** 
2 5. (.) :** 
Cr. .. ,J umn ( 4) Label: cci ffi ene consumption (mg/ dayJ 
Group Low 
1 0.00£+00 
2 83.33£+00 
3 16. 67£+01 
4 25. 00£+01 
5 33.33£+01 
6 41. 67£+01 
7 50.00£+01 
8 58. 33£+01 
9 66. 67£+01 
10 75. 00£+01 
1.1 83. 33£+01 
1;? 91. 67£+01 
High 
83.J3E+OO 
16. 87£+01 
25. t10E+01 
33.j3£+01 
41. EJ£+01 
5o. oo£+01 
58.J3E+01 
66.87£+01 
75. (10£+01 
83.J3E+01 
91. 6 7£+01 
10.oo£+02 
Fr·eq %Ft·eq 
26 66. 7 :************* 
4 10.3 :** 
4 10. 3 : ** 
0 o.o 
3 7. 7 :** 
0 0. 0 : 
1 2. 6 : * 
0 0. 0 : 
0 0. 0 
0 o.o 
0 0. 0 : 
1 2. 6 : * 
Rnalysis of Var·iance Repor·t 
Dependent Variable 4 cafnene CL,nsunrption (mg/da_y) 
Sow·~ df Sums of Squ ,.'lres 
(Sequential) 
Constant 1 550108.2 
ML,d~l 3 135798.3 
Et•t'LW 35 1277427 
Total 38 1413225 
Root Mean Squar·e Er•r•ot• 
f'r'fean of Dependent Variable 
r"oefficienf: of Var•iation 
Mean Squat·e 
550108.2 
45266.09 
36497.9 
37190. 13 
191.0442 
118. 7659 
1. 608578 
o. 0961 
0.0186 
2.052095 
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TABLE #4 
TABLE 115 
F-Ratio Pr·ob>F 
1.24 0.310 
TABLE #6 ' 
Bivariate Statistics 
Dependent variable is col( 2) 
Independent var·iable is col ( 1) 
Number· of r•ows pt•ocessed 
Number· of non-missing r·ows 
inter·cept (a) 
Slope (b) 
R-Squared 
Correlation Coefficient (r) 
M<?an Squat·ed En·ot• (MSEJ 
Standar·d En·or· of Regr·ession 
Mean of X ( 1 J 
Mean of Y( 2 J 
Regr·ession Sum of Squar•es 
En·or• Sum of Squewes 
Total Sum of Squewes 
T-value for• testing b=O 
Tail pr·obability for T-test 
KVPT score through 
+0.50 D lens 
I. 5 
lens #2 (.50) 
lens #1 (habitual) 
40 
40 
6.,449173 
• 8604888 
0. 7177 
o. 8472 
12.55537 
3.543356 
47.2125 
47.075 
1213. 171 
477. 1041 
1690.275 
9.829834 
J). 000 
TABLE /17 
/ 
• 1::1 / 
./ 
1::1 / 
1::1 1::1;.. 
I:: I 
1::1 /· 
.875 I • • "r:l I & • • 1:~ ~:1 • / • • " • • • • • • • • • 
.2S 
u625 
30 
.. "'. I: 
.. : 
1::1/ 
1::/1::1 
1::1 
. • • • . . . • • • • • -1::1 . .JI::I : • 
. · 1::1 "1::1 
1::1 ./1::1::1 
/{:1::11::1 
. ./ .. 
·. W( ··.. ~~~~ !;("'." 1::1 • 
. . . . . . / . . ..... . . . . . . . . . . . . 
./././ l:l 
30.5 
21 
KVPT score through 
habitual lens 
65 
Bivariate Statistics 
Dependent vat•iable is col ( 3} 
Independent vat"i able is col ( 1) 
Numbet· of t•ows pr·ocessed 
Numbet• of non-missing t•ows 
Intet·cept fa) 
Sl r.."~pe (b) 
R-Squ.:wed 
Con·elat ion Coefficient (r·) 
Mean Squat•ed Er·rot• (MSEJ 
Etandard Et•t•ot· of Regr·ession 
M~?an of Xf 1 ) 
Mean of Y( 3 ) 
Regression Sum of Sqttar·es 
Er·r·or• Sum of Squar·es 
Total Sum of Squat·es 
T-value fot• testing b=O 
Tail pt·obability for• T-test 
KVPT score through 
+0.75 0 lens 
lens #3 (. 75) 
lens #1 (habitual} 
40 
40 
7.92026 
• 8412442 
0.18044 
o. 8969 
7. 420543 
2. 724067 
47.2125 
47.6375 
1159.513 
281.9806 
1441. 494 
12.50029 
0.000 
TABLE #8 
62 ,..----------------------------------------~~ y 
:. 5 
[J 
30.5 
,... l:l:/ 
...-
• I • • • • • • • • • I • ~:1 • 1:~ •/' .. • • • • • • • 
22 
I::P / 1!~4 
• t::t.c.f 1 ..1 
.._y ~·· 1::1 
1::1. • • • 
. ~::~ 
1::1 • 
.. 
1::1 • 
KVPT score through 
habitual lens 
. . . . . . . . . . . 
. 
. 
. . . . . . . . . . . 
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r 
( 
Pai r·ed T-Test Results 
Column 
Col unm 
1 has the label: lens #1 
E has the label: lens #2 
(habitual) 
(.50) 
S,;mpl e size 40 
Mean of colunm 1 is . 47.2125 . 
Mean of CL"'ll unm . ., is . 47.075 .:: . 
/"!can d i ffer·ence is : .1375 
Std. er·r·or· of di ffer·ence is . • 5712075 . 
t sl:atistic • 2407181 
Right tail pr·obabi 1 it y : o. 406 
Two-tailed pr·obabi 1 ity 0. 811 
TABLE #9 
Pair·ed T-Test Results 
Col unm 
Column 
1 has the label: lens #1 
3 has the label: lens #3 
(habitual) 
(. 75) 
Sample size 40 ' 
Nean of column 1 is 47.2125 
Mean of col unm 3 is : 47.6375 
Mean d i ffer·ence is : -.425 
Std. er·r·or· of di ffer·ence is . • 4552225 . 
t statistic . 
-. 9336094 . 
Right tail pr·obabi 1 it y : 0.822 
Two-tailed pr·obabil ity : 0.356 
TABLE /flO 
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Caffeine Consumption 
,0-50 mg I day 51-100 mg/day 100 mg/day 
1 ow moder·ate high 
A 6 2 2 
--------r-------------- -· · --·--·----------
0 
'-' 3 
______ ,.l,..... _ _ _________ _ _ __________________ _.J_ __ ____________ _ 
A = Subjects whose speed on the Kirshner Visual Performance Test 
was~ 2.0 seconds faster using the habitual plus +0.50 lens 
relative to just the habitual near lens. 
B = Subjects whose speed on the Kirshner Visual Performance Test 
was~ 2.0 seconds faster using the habitual plus +0.75 D 
relative to just the habitual near lens. 
1 
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Bivariate Statistics 
Dependent var·iable is col ( 4) caffiene consumption (mg/day) 
Independent var·iable is col ( 1J lens #1 (habitual) -
Number• of r·ows pr·ocessed 
Number· of non-missing t•ows 
Inter·cept {a) 
Slope (b) 
R-Squar·ed 
Con·elation Coefficient ft·J 
Mean Squar·ed Er·r·or· fMSEJ 
Standar·d Er·rot• of Regr·ession 
Mean of X{ 1 ) 
Mt:an of Y( 4 ) 
Regr·ession Sum of Squar·es 
EtTOt' Sum of Squares 
Tot a 1 Sum of Squares 
T-value for· testing b=O 
Tail pr·obability for T-test 
Caffeine Consumption 
(mg/ day) 
40 
39 
-42. 9B608 
3.409563 
0. 01B9 
0.1136 
37702.21 
194. 1705 
47.42308 
118. 7659 
18242.95 
•1394982 
1413B25 
• 6956072 
o. 491 
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KVPT score through 
habitual lens 
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Dependent vat•iable is col ( 4) 
Independent vat•iable is col ( 2) 
Number· of t•ows pt·ocessed 
Number· of non~missing t•ows 
Inter·cept (a) 
Slope fbJ 
R-Squ,:wed 
Cor·r·elation Coefficient (t·) 
Mean Sou.:wed £r·ror• fMS£) 
Standar·d £r•t•or· of Regression 
Mean of X ( 2 ) 
M2an of Yf 4 ) 
P.egr·ession Sum of Squar·es 
£n·or· Sum of Squar·es 
Total Sum of Squar·es 
T-value for· testing b=O 
Tai 1 pr·obabil ity for T-test 
Caffeine Consumption 
(mg/ day) 
ca ffi ene consumption (mg/dayJ 
lens #2 (.50) 
40 
.39 
-178.0.32 
6.280585 
0.0457 
0\21.39 
.36447. 99 -·· , . ___ . 
190. 91.36 
47.25641 
118. 7659 
64649.05 
1.348576 
141.3225 
1.331816 
o. 191 
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KVPT score lens 
through +0.50 lens 
60.5 
Bivat•iate Statistics 
Dependent vat•iable is col ( 4) 
Independent vat•iable is col ( 3) 
Numbet• of rows processed 
Numbet• of non-missing t·ows 
Intet"Cept (a} 
Slope (b) 
R-Squat·ed 
Cot·relation Coefficient (t•) 
Mean Squat·ed Et•t•or fMSEJ · 
Stand.:wd Et·rot• of Regt·ession 
Mean of Xf 3 J 
Mean of Yf 4 J 
'Regr·ession Sum of Squ.:wes 
EtTot• Sum of Squ.:u·es 
Total Sum of Squares 
T-va 1 ue fot• testing b=O 
Tail pt·obabil ity few T-test 
Caffeine Consu~~tion 
(I,JQ/day) 
caffiene consuTtJption (mglday) 
lens #3 (. 75) 
40 
39 
-232.6945 
7t 351545 
0.0534 
o. 2311 
36155. 7 
190. 1465 
47. 80769 
118. 7659 
75463. 75 
1337761 
1413225 
1.44471 
0.157 
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KVPT score through 
+0.75 0 lens 
62 
1 
Scatter plot 
X ( 1 J by Y ( 4 J = * 
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31.5 42.3 ' 53.2 64 
lens #1 (habitual) 
Numbet• of points below minimum (X) : 0 (YJ . . 
Number of points above maximum (XJ . 0 fYJ . . . 
Number of points with missing values (XJ : 0 (YJ : 
Numbet• of points plotted : 39 
Scattet• plot 
X ( 2 J by Y ( 4 J = * 
+~--------------+---------------+---------------+-
+ * + 
+ + 
I 
I 
* I 
* 
I 
I 
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+ + 
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I 
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+ 
* * * * * * 
+ 
+---------------+---------------+---------------+-
31 40.5 50 59.5 
lens 112 (.50) 
Number of points below minimum (XJ : 0 (YJ : 
Number of points above maximum (X} : 0 (YJ : 
Number of points with missing values (XJ : 0 (YJ . . 
Numbet• of aoints olotted : 39 
28 
TABLE f/:15 
0 
0 
1 
TABLE 1116 
0 
0 
1 
Sc:atter plot 
X ( 3 J by Y ( 4 J = * 
+--:..------------+---------------+----·-----------+-
c: 1000 + ~ * + 
a I 
f I 
f I 
i I 
e 666. 7 + + 
n I 
e I 
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c: 
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s I 
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I 
m I* *· * * *** * ** * * * * I 
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+ 
+---------------+---------------+---------------+-
33 42.3 51.7 61 
lens #3 (. 75) 
Numbet• of points bel ow ii1i ni nwm fXJ . 0 fYJ . 0 . . 
Numbe~· of points above maxinwm fXJ . 0 ( YJ . 0 . . 
Numbet• of points with missing values fXJ : 0 (YJ . 1 . 
Numbet· of points plotted . 39 . 
TABLE /117 
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Univat·iate Statistics 
Column ( 1J Label: lens #1 <habitual) 
Mean - ~ver·age 4 7. 2125 Number• of Observations 40 
Standard Deviation 6.481618 
Coefficient of Vat•iation .1372861 
Var·i ance 42. 01138 
St.:~ndard Er·r·or of Mean 1.024834 
T-V.:~l ue Testing Mean=O 46.06844 
100-Xtile (Maximum} 64 
90-%tile 54.25 
75-%tile 51.25 
50-%tile <Median} 46.5 
25-%tile 42. 75 
10-%tile 39 
O-%tile <Minimum) 31.5 
Numbet• of Missing Values 0 
Sum of weights 40 
Sum of obser·va t ions 
f1djusted Sum of Squat·es 
f1djusted Sum of Cubes 
f1djusted Sum of Quat·tics 
Cpefficient of Skewness 
Coefficient of Ktwtosis 
Range 
Inner Quartile Range 
1888.5 
1638.444 
1640.578 
1.641. 192 
2. 473714£-02 
6.113589£-04 
JS.5 
8. 5 
Frequency Distt·ibution 
Gr·oup Fr·eq %Freq Cum. Fr·eq. %Cum. Fr·eq. Midpoint Histogr·am 
1 1 2.5 1 2.5 32.85£+00 :* 
E 0 o. 0 1 2.5 35.56£+00 . . 
3 3 7.5 4 10. 0 38. 27£+00 :*** 
4 4 10.0 8 20.0 40. 98£+00 :**** 
5 7 17.5 15 37.5 43.69£+00 :******* 
6 6 15.0 21 52.5 46.40£+00 :****** 
7 7 17.5 28 70.0 49.10£+00 :******* 
8 7 17.5 35 87.5 51. 81£+00 :******* 
9 2 5.0 37 92.5 54.52£+00 :** 
10 1 2.5 38 95.0 57.23£+00 :* 
1,1 0 o.o 38 95.0 59.94£+00 . . 
r~ 
.:: 2 5. 0 40 100.0 62.65£+00 :** 
TABLE tfol8 
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Univadate Statistics 
Col unm ( 2) Label t lens #2 (.50) 
Mean - ~ver·age 
Standard Deviation 
Coefficient of Var·iation 
Var·i ance 
Standar·d EtTor of Mean 
T-Value Testing Mean=O 
100-%tile (Maximum) 
90-%tile 
75-%tile 
50-:<t i1 e (Median) 
c'5-:<t i le 
10-%tile 
O-%tile fMinimumJ 
47.075 
6.583342 
• 1398479 
43.34039 
1. 040918 
45.22452 
59.5 
55.5 
52.5 
47 
42.5 
39 
31 
Number• of Obser·va t ions 
Number• of Missing Values 
Sum of weights 
Sum of observations 
~djusted Sum of Sqttar·es 
~djusted Sum of Cubes 
~t:Jjusted Sum of Quar·t i cs 
Coefficient of Skewness 
Coefficient of Kw·tosis 
Range 
Inner• Guar·t ile Range 
Frequency Di stt·i but ion 
Group Fr·eq %Fr·eq Cum. Ft·eq. :<Cum. Ft·eq. Midpoint Histogr·am 
1 1 2.5 1 2.5 32.19£+00 :* 
2 1 2.5 2 5.0 34.56£+00 :* 
3 0 0.0 2 5.0 36.94£+00 . . 
4 5 12.5 7 17.5 39.31£+00 :***** 
5 3 7. 5 10 25.0 41.69£+00 :*** 
6 8 20.0 18 45.0 44.06£+00 :******** 
7 4 10. (.} E2 55.0 46.44£+00 :**** 
8 3 7.5 25 62.5 48.81£+00 :*** 
9 4 10.0 29 72.5 51.19£+00 :**** ~ 
10 4 10.0 33 82.5 53.56£+00 :**** 
11 5 12.5 38 95.0 55.94£+00 :***** 
12 2 5. 0 40 100.0 58.31£+00 :** 
TABLE 4H9 
31 
40 
0 
40 
1883 
1690.275 
1697. 408 
1704.007 
2.442588£-02 
~.96426£-04 
28.5 
10 
Univadate Statistics 
Column ( 3) Label: lens #3 (. 75) 
MC!an - {1vet·age 47.6375 
Standar·d Deviation 6. 079587 
Coefficient of Vadation .1S76219 
V.:wi ance 36. 96138 
Standat·d Et•t•or of Mean • 9612671 
T-Val tte Testing Mean=O 49.55698 
100-%tile (Maximum) . 61 
90-%t il e 56 
75-%tile . 51 
50-%tile (fl1edianJ 47.5 
25-%tile 43 
10-%tile 41 
O-%tile (ftfinimum) 33 
Numbet• of Obset•vat ions 40 
Number• of Missing Values 0 
Sum of weights 40 
Sum of obser·va t ions 
{1djusted Sum of Squat·es 
{1djusted Sum of Cubes 
{1djusted Sum of Ouat•t i cs 
Coefficient of Skewness 
Coefficient of l<udosis 
Range 
Inner· Ouar·t i 1 e Range 
1905.5 
1441. 494 
1444.023 
1444.94 
2.638487£-02 
6.953834£-04 
28 
8 
Fr·equency Di stt·i but ion 
Gt·oup Ft·eq %Ft·eq Cum. Ft•eq. %Cum. Ft·eq. Midpoint Histogr·am 
1 1 S.5 1 2.5 34.17£+00 :* 
s 1 2.5 2 5. 0 36.50£+00 :* 
3 0 o. 0 e 5. 0 38.83£+00 . . 
4 5 12.5 7 17.5 41. 17£+00 :***** 
5 7 17.5 14 35.0 43.50£+00 :******* 
6 4 10.0 18 45.0 45.83£+00 :**** 
7 7 17.5 25 62.5 48. 17£+00 :******* 
8 6 15.0 31 77.5 50.50£+00 :****** 
9 2 5.0 33 82.5 52.83£+00 :** 
" 10 3 7. 5 36 90.0 55.17£+00 :*** 
11 2 5.0 38 95.0 57.50£+00 :** 
12 2 5. 0 40 100.0 59.83£+00 :** 
TABLE 1120 
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Univadate Statistics 
Column ( 4) Label: caffiene consumption l'mg/day) 
Mean - ~ver·age 
Standat•d Deviation 
Coefficient of Vat·iation 
V.:wiance 
Standat·d En·or of Mean 
T-Value Testing Mean=O 
100-Xtile (Maximum) 
90-%tile 
75-%tile 
50-%tile (Median) 
25-%tile 
10-%tile 
O-%tile (Minimum) 
118. 7659 
192. 8474 
1. 623761 
37190. 13 
30.8803 
3.846009 
1000 
385. 715 
133.29 
53 
16.43 
0 
0 
Numbet• of Observations 
Numbet• of Missing Values 
Sum of weights 
Sum of obser·va t ions 
~djusted Sum of Squat·es 
fldjusted Sum of Cubes 
~djusted Sum of Gtuu·t ics 
c~..."lefficient of Skewness 
' Coefficient of Kurtosis 
Range 
Inner (}u.:wt i 1 e Range 
Frequency Distt"ibution 
Gr·oup Ft·eq %Ft·eq Cum. Ft·eq. %Cum. Ft·eq. Midpoint Histogt·am 
1 26 66. 7 26 66. 7 41. 67£+00 :************* 
.... 4 10.3 30 76.9 12.50£+01 :** .:: 
3 4 10.3 34 87.2 20.83£+01 :** 
4 0 o. 0 34 87.2 29. 17£+01 : 
5 3 7. 7 37 94. 9 37.50£+01 :** 
6 0 o. 0 37 94.9 45.83£+01 . . 
7 1 2. 6 38 97.4 54. 17£+01 :* 
8 0 0.0 38 97.4 62.50£+01 . . 
9 0 o. 0 38 97.4 70. 83£+01 . . 
10 . 0 o. 0 38 97.4 79. 17£+01 . . 
1 11 0 o. 0 38 97.4 87. 50£+01 . . 
12 1 2. 6 39 100.0 95.83£+01 :* 
TABLE #21 
33 • 
40 
1 
39 
4631.87 
1413225 
1177586 
1. 596765£+07 
7.00932£-04 
7. 995001£-06 
1000 
116. 86 
CONCLUSION 
We believe this research Is cl lnlcally significant and further 
investigation is Indicated. By understanding the effect of caffeine of 
near point plus lens acceptance, the optometrist can more accurately 
determine which patients will benefit from stress relieving lenses. As 
our understanding of the effect that diet has on the visual system 
increases, the optometrist may eventually consider the nutr-ition habits 
of patients when deciding upon the prescription and/or choice of 
therapy. By adding to our knowledge of the many variables effecting 
human visual function, we will Improve our abi 1 ity to prescribe 
beneficial regiments of therapy. 
Our findings are not consistent with earlier research done by Dr. 
Kirshner. Before further testing is done, we recommend that several 
critical components of our research design be closely evaluated. For 
example, it is not our opinion that the KVPT has adequately been proven 
to be an accurate measurement of near point plus acceptance. Also, an 
average measurement of near point plus acceptance. Also, an average 
daily caffeine consumption value may not be a good Indicator of the 
amount of caffeine in the subject/s system at the time of testing. For 
better statistical control, we suggest blood testing just before or after 
administration of the KVPT. 
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